Objective: To examine the unaffected siblings of2 different groups with chronic disabilities, pervasive developmental disorder (PDD) and Down syndrome (DS), over 3 years, comparing their adjustment with each other and with the siblings ofa nondisabled group.
Most past studies examining the adjustment of siblings to children with chronic disabilities have been cross-sectional and have not established with certainty whether they are at risk for psychosocial adjustment problems (5) (6) (7) . While some studies have used data from fathers (8) , siblings (9) , or teachers (10, 11) , mothers have generally been the main respondents (12, 13) . In addition to the lack of a longitudinal perspective, inconsistent findings may also relate to other methodological issues such as the outcome measures and instruments used, populations studied, procedures used, and number of respondents included (14) . Nevertheless, despite the variability in study methodology, siblings of chronically ill and mentally disabled children have been found to be at risk for externalizing (15) , internalizing (16) , and both externalizing and internalizing problems (7, 14, (17) (18) (19) . Longitudinal studies have been few, particularly when a review is limited to those that include a control group, reliable and valid instruments, and defined outcome measures (20) (21) (22) (23) . A longitudinal perspective captures alterations in family relationships and continuities as well as discontinuities in sibling behaviour (24) .
The relatively better adjustment of siblings of children with Down syndrome (DS) versus those of other disabled groups has been shown in several studies. In a longitudinal study, Carr found that siblings of children with DS had fewer 370 The Canadian Journal of Psychiatry Vol 45, No 4 behaviour problems than did comparison siblings when evaluated at ages 4, 11, and 21 years (21) . Rodriguez and others demonstrated more behaviour problems (both internalizing and externalizing) in siblings of children with pervasive developmental disorders (PDDs) compared with siblings of DS and developmentally normal control children (25) . Significantly, Dyson and others demonstrated different psychological predictors for siblings of developmentally disabled versus those of nondisabled children (26) . Parental stress affected the adjustment of siblings of disabled children, while family relationships (especially family conflict) predicted adjustment in the nondisabled group.
The 2 disabilities selected for this study, PDD and DS, are characterized by marked temperamental differences as well as difference in diagnostic certainty. DS is diagnosed shortly after birth, while the diagnostic uncertainty for PDD may extend to the preschool and even the school age ofthe child (14) . While mothers of these children share problems of excessive time demands and pessimism regarding their children's potential for future independent living (27) , mothers of PDD children express less competence as parents and fmd parenting less rewarding (28) . Parents ofPDD children experience significantly higher levels ofparenting stress than do parents of DS and normal control children, and this impacts negatively on the psychological functioning of mothers of PDD children (2, 28) .
With a stress-based model in mind, the present study examines the healthy siblings of the 2 disabled groups (PDD and DS) and compares their emotional and behavioural adjustment with each other and with that ofthe siblings ofa nondisabled group. This study is multirespondent (healthy sibling, caregiver, and teacher) and takes a developmental perspective, following prospectively the adjustment ofthese 3 groups over 3 years. Findings at the time of the initial sampling have been previously reported (14) .
This paper reports on the adjustment of these siblings at the end of 3 years. The use of a "real-time" perspective (29), employing the same instruments and variables, allows certain between-group and within-group comparisons to be made over an important developmental period. Sibling adjustment as perceived by both teacher and parent is the main outcome variable. Several variables were found to predict sibling adjustment. These include parental mental health as well as parental stress related to the child with the disability. In addition, marital and family relationships, the siblings' selfconcept, their perception of social support, and their relationship with the disabled children are all explored.
The study hypotheses are as follows:
1. The unaffected siblings ofPDD children will have persistent adjustment difficulties over a 3-year period compared with siblings ofDS and control children.
2. The parents of PDD children will have a higher level of stress than will parents ofDS or control children, and this will persist over the 3-year period.
3. Parental stress will continue to mediate adjustment difficulties in unaffected siblings.
Method

Participants
At the time ofinitial sampling, 137 siblings participated in the study: 46 of PDD children, 45 of DS children, and 46 of developmentally normal children. At follow-up, 127 siblings participated. Of these, 42 were siblings ofPDD children, 42 of DS children, and 43 of control children (8% were lost through attrition. The PDD and DS children were receiving or had received diagnostic assessment and services from 2 large regional centres in southwestern Ontario. The siblings of the developmentally normal children were recruited from a large family practice clinic in the same geographic area and served as control subjects. At the time of initial sampling, siblings were between the ages of 8 and 16 years, and the disabled children were between 4 and 18 years of age. At follow-up, the siblings were between 11 and 19 years and the disabled children between 7 and 21 years of age. Siblings were matched on race, sex, and birth-order position. Within the dyads, 57% ofthe siblings were older than the disabled children; 56% of sibling pairs were opposite sex, 24% were both male, and 20% were both female. If 2 siblings in the family fit the criteria, the one closest in age to the disabled child was selected.
To be included in the study, the sibling and the disabled child had to be natural siblings and living at home with at least 1 natural parent. They were no more than 4 years apart in age and could not be twins. There were no other significant disabilities in the family. Parents were required to read, write, and speak English.
Measures
Behaviour and Social Emotional Functioning of the Designated Sibling. The Survey Diagnostic Instrument (30), closely adapted from the Child Behavior Checklist (CBCL) (31) , was completed by the primary caregiver to record behavioural problems and competencies of the designated sibling. This instrument is designed for children aged 4 years and older. Teachers completed a teacher version of the instrument. A total behaviour score is obtained as well as scores for internalizing and externalizing behaviour problems. Reliability and validity have been documented (32).
Self-Perception.
Siblings completed the Self-Perception Profile for Children (33) , a measure of self-concept. The instrument calculates 6 specific domains: scholastic competence, social acceptance, athletic competence, physical appearance, behavioural conduct, and global self-worth. Internal consistency reliabilities for all subscales range from 0.71 to 0.86. Harter suggested that, rather than changing to the adolescent May 2000 Siblings of Children With Chronic Disabilities 371 version, the original scale be used for the 3 years of the study (personal communication).
Social Support. Siblings completed the Social Support Scale for Children (34) , a measure of perceived support. Four sources of support are measured: parents, teachers, classmates, and close friends. Validity data have shown a significant correlation between perceived support by classmates and parents and the child's self-concept. Internal subscale reliabilities range from 0.72 to 0.88.
Parent Psychosocial Characteristics and Relationships. The Parenting Stress Index Short Form (PSVSF) (35), a direct derivative ofthe full-length Parenting Stress Index (PSI) (36), in addition to providing a total parenting stress score, focuses on 3 factors: parental distress, parent-child dysfunctional interaction, and difficulty ofdisabled child. Internal reliability coefficients for the domains range from 0.80 to 0.87 and for the total score are 0.91. Test-retest reliability ranges from 0.68 to 0.85 and is 0.84 for the total score. Validity is shared with the PSI long form.
Marital Adjustment. The Dyadic Adjustment Scale (DAS) (37) measures marital adjustment and has 4 subscales: dyadic consensus, dyadic satisfaction, dyadic cohesion, and affectional expression. Spanier reported a total score internal consistency of 0.96; subscale scores range from 0.72 to 0.94 but are somewhat lower for affectional expression, ranging from 0.58 to 0.73. Validity is well established.
Depression. The Beck Depression Inventory (BDI), completed by the primary caregiver, measures levels of depressive symptoms in the caregiver. Internal consistency is 0.81 for nonpsychiatric persons; concurrent validity with other measures of depression is high (38) .
Family System Characteristics. The primary caregiver and sibling completed the Family Adaptability and Cohesion Evaluation Scale (FACES III) (39) to measure the degree to which each perceives the family to be connected or separated (cohesion) and the extent to which the family is viewed as flexible and amenable to change (adaptability). In this study a linear measure was used to describe the respondent's current view of the family's adaptability and cohesion. Test-retest reliability varies from 0.80 to 0.83. There is good evidence of content validity and discrimination between family types. Its clinical utility is reported as good (40). 
Procedure
Families were sent letters describing the nature of the study and inviting their participation. Signed consent was obtained for all participants. Confidentiality was assured, as was the right to terminate association with the project at any time. Telephone calls were made to answer any questions and to determine the identity of the primary caregiver.
Packets of questionnaires were sent to the primary caregiver (128 mothers and 9 fathers), the designated sibling, and his or her current teacher. Stamped, self-addressed envelopes were provided for each participant to assure confidentiality for the siblings.
Data Analysis
Although the loss ofsubjects from the time ofinitial sampling to follow-up was small, analyses were first performed to determine whether those subjects who did not participate at follow-up were different from those who had continued to participate in the study. The 2 groups were compared on parent reports of the sibling's internalizing and externalizing behaviour problems and parent levels of stress. No differences were found in these measures between those subjects who did and those who did not continue to participate at follow-up.
To control for multicollinearity problems (42) and to reduce the number of independent variables, factor analysis (using varimax rotation) was performed to group the independent variables into related factors. At follow-up, a sixth factor, family characteristics, emerged along with the original factors (Table 1) . Education and income factored into socioeconomic status (SES) at both times.
Data were analyzed to address 2 specific questions: First, analysis of variance (ANOVA) was performed to determine whether group differences in the dependent (parent and teacher reports of internalizing and externalizing behaviour problems) and independent measures were maintained from the time of initial sampling to follow-up. ANOV A was also used to evaluate group differences for each factor. Second, analysis of covariance (ANCOVA) was used to identify factors mediating the relationship between group membership and differences found in the dependent measures, especially the factor solutions, and the mediators that persisted over time.
Results
Group Differences and Dependent Variables
At the time of initial sampling, a significant difference was found in parent reports of children's externalizing behaviour problems (PEXT) (F2, 134 = 3.60, P < 0.05) and their internalizing behaviour problems (PINT) (F2,134 = 4.03, P < 0.05), with parents ofPDD children reporting more externalizing and internalizing problems in the unaffected siblings of PDD children than were reported by parents of control children. Teachers reported more internalizing problems (TINT) in siblings of PDD children than in siblings of DS and control 372 The Canadian Journal of Psychiatry Vol 45, No 4 Table 2 shows the results of group differences in the predictor variable factors at both times. Initially, group differences were found on the parent distress factor (F 2 ,134 = 28.66, P < 0.001), with parents ofPDD children reporting the highest levels of distress, followed by parents of DS children. Parents of control chilo dren reported the least distress. Group differences were also found on the SES factor (F 2 ,134 = 3.73, P < 0.05), with control families having higher SES than either PDD or DS families. Lastly, differences were found on the sibling relationship factor, with siblings of control children reporting more conflict and less warmth in their relationship than did siblings ofPDD children or siblings ofDS children (F 2 ,134 = 5.5, P < 0.01).
At follow-up, parents of PDD children continued to report significantly more distress than did the parents ofDS and control children (F 2 ,124 = 17.14, P < 0.001). The group difference on the sibling relationship factor was marginally significant (F2,124 = 2.84, P < 0.06), while the difference for the SES factor remained significant between the control and the PDD groups (F 2 , 124 = 3.58, P < 0.05).
In summary, siblings ofPDD children demonstrated more adjustment difficulties over time, with externalizing difficulties more strongly persistent. Significantly high levels of the At follow-up, while there was no longer a significant difference in PINT reports between groups, PDD siblings continued to exhibit externalizing behaviour problems at home (F 2 , 122 = 3.59, P < 0.05). A marginally significant difference was still found in TINT reports (F 2 , l l l = 2.80, P < 0.06) with siblings ofPDD children exhibiting more internalizing problems at school than did control children.
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Mediating Factors
A factor is considered to be a mediator if the significant relationship between group differences and behaviour problems becomes nonsignificant when the influence of the factor is covaried out ofthe relationship. For each set ofpredictor variables, the effects of each of the factors showing significant group differences (parent distress, sibling relationship, and SES) were covaried out of the relationship between group membership (PDD, DS, or control) and parent and teacher reports ofinternalizing and externalizing behaviour problems.
At the time of initial sampling, the parent distress factor was found to mediate the relationship between PINT and group membership as well as PEXT and group membership. This factor was still evident as mediating the relationship between PEXT and group membership at follow-up.
Sibling relationship and SES did not mediate the relationship between either PINT or PEXT and group membership initially or at follow-up. None of the significant factors (parental distress, sibling relationship, SES) mediated the relationship between group membership and TINT initially or at follow-up.
Thus, parental distress persisted as a mediator for PDD siblings over time, as was particularly evident with parental reports of externalizing behaviour problems.
Stability of Adjustment Problems
Additional analyses were undertaken to determine whether the siblings evidencing the greatest adjustment problems initially continued to do so at follow-up. For each group of siblings the 10 children receiving the highest PEXT and PINT scores initially were compared with the children receiving the highest PEXT and PINT scores at follow-up.
For both PDD and DS siblings, 6 of the 10 children showing the highest initial PEXT and PINT scores continued to show the highest scores at follow-up. For control siblings, 8 of the 10 children who showed the highest initial PEXT scores continued to do so at follow-up, while only 2 of the 10 children with the highest initial PINT scores continued to do so at follow-up.
Similar analyses were conducted on the 10 children showing the lowest PEXT and PINT scores at both times. For all 3 groups, 6 of the 10 best-adjusted siblings continued to show the fewest problems at follow-up.
Discussion
The concept of stress allows us to integrate many diverse environmental factors into a single framework (43) . Stress has been defined as "a state which arises from an actual or perceived demand-capability imbalance and which is characterized by a non specific demand for adaptive behavior" (44) . Many models of childhood chronic illness propose that stressors and resources mediate the psychosocial outcome for individuals (45) (46) (47) .
In a family with a PDD child, given the high levels of stress, the stressors and resources are likely delicately balanced. In addition, parenting a child with PDD appears to produce a characteristic profile of stress (48, 49) but with different sources of parenting stress (28) . The greater intensity of difficulty generated by the PDD versus the DS child as well as the higher levels of parenting stress related to maternal dysphoria, sense oflack of competence in parenting, and feelings of poor health experienced by the PDD caregiver account for the different parental experiences. Escalating negative parent-ehild interactions are cumulative and lead to parental perceptions of inadequacy and spousal tension (2, 3) . These effects are likely to spill over into the family environment and impact on the adjustment and well-being of unaffected siblings.
In this study, the high level of parental distress distinguished the caregivers ofPDD children from those of OS and control children, and this was persistent over a 3-year period. Also, the unaffected siblings ofPOO children continued to display the highest level of parent-identified externalizing problems and teacher-identified internalizing problems over the 3 years. Significantly, parental distress was found to mediate parent-reported behavioural difficulties in the unaffected siblings. Factors contributing to parent distress are the difficult characteristics of the disabled child and the difficult interactions with that child (Table 1) .
Teachers continued to identify higher levels of internalizing difficulties in the unaffected siblings ofPDD children, compared with siblings ofOS and control children over the 3-year period. While caregivers initially reported higher levels ofinternalizing problems for siblings of POD children (14) , this was no longer evident at follow-up. Thus, the higher initial levels ofinternalizing difficulties for these siblings were not a reporting bias by a distressed caregiver. Since teachers' scores are generally a stronger predictor of siblings' later functioning than are parental scores (50) , and in this case persisted over 3 years, internalizing difficulties must be seriously considered in assessing the impact of POD on siblings.
In addition, while internalizing difficulties continued for 3 years in siblings ofPDD children, they were much less likely to occur in siblings of control children. These findings suggest that clinicians working with families who have disabled children (especially with PDD) should not adopt a "waitand-see" approach when unaffected siblings are having adjustment difficulties-clinicians should be cognizant of the need for early identification and intervention.
We have reported elsewhere that sibling relationship factors on their own are not predictive ofadjustment problems for unaffected siblings over time (51) . While greater sibling warmth and lower sibling conflict were protective factors for 374
The Canadian Journal of Psychiatry Vol 45, No 4 siblings ofDS and control children (but not PDD children) at the time of initial sampling (14) , this was less evident at follow-up. Sibling relationship issues are far more complex, and the adjustment of unaffected siblings is more closely related to sibling perceptions of being treated differently by their parents than to the siblings' relationship with one another (51) .
For successful clinical intervention in families ofPDD children, the roots of parental distress need to be addressed. This is important with regard to the adjustment of the unaffected siblings as well as for the well-being of the entire family. Dunst and others suggest that the ideal family intervention must support the development of individual family roles, have sufficient resources to cope with internal and external stress, and establish mutually enjoyable interaction patterns in the family (52) . This study underlines the importance ofincluding brothers and sisters of disabled children in the family and in treatment planning.
In a family-centred approach to clinical intervention, specific needs and pressure points, identified in a comprehensive assessment, become the focus oftargeted interventions. Different components of the family system may thus be prioritized and addressed step by step to match both family-and therapist-perceived priorities. This may include targeting difficult behaviours in the disabled child (whether the disability is biological or behavioural), parental depression, marital distress, and dysfunctional parent-child interactions (both with disabled and unaffected children) in different combinations. At the same time, it is important in planning interventions to draw on the family's intemal and external resources and strengths. Specifically, clinicians, teachers, and parents need to be more aware of the experiences of the siblings of PDD children and the effect these experiences may have on longrange adjustment.
